Interest in the dcsign of molecular conductors based on neutral x-radicals has prompted the study of heterocyclic thiazyl and selenazyl radicals, in particular derivatives of 1,2,3,5-dithia-and diselena-diazolyl. 1 Several systems with different substituents in the 4-position have been characterized in the solid state.' 3 Structure-conductivity correlations based on sevcral selenium derivatives4-6 indicate that the size of the 4-substituent plays an important role in determining the number and magnitude of close intermolecular interactions. and hence band dispersion.7 In the belief that smaller organic substituents should lead to more densely-packed structures with narrower band gaps, we have prepared the prototypal diselenadiazolyl heterocycle 1, in which the organic group has been removed entirely. The solid state characterization of the dimer is also described. Our primary synthetic route to both 1,2,3,5-dithia-and diselena-diazolium cations has involved the condensation of persilylated arnidines RCN(SiMe3)2NSiMe3 with EC12 (E = S, Se). However, the method of preparation of the amidines, the addition of LiN(SiMe)* to a nitrile RCN,X appears to be limited to aryl nitriles. We have now discovered that the parent compound N,N,N'-tris(trimethylsily1)formamidine 2 can be conveniently generated by the reaction of LiN- The crystal structure of the dimer of 1 has been determined by X-ray diffraction.? The structure consists of antiparallel arrays of cofacial dimers [HCN2Se2I2; Fig. 1 provides a general view of the structure, defines the interdimer contacts dl-d6, and illustrates the head-over-tail packing of dimers. All intramolecular bond lengths and angles are nominal, but the two interannular contact5 Se(l)...Se (3) In the solid state the dimer [HCN2Se2I2 is diamagnetic, with a residual spin density, estimated by ESR, of 0.01%. The material exhibits a single crystal conductivity of 7 X 10-6 S cm-1, a value which is at least three orders of magnitude higher than that seen in other monofunctional selenium-based radical dimers.4 Collectively the interdimer Se...Se contacts, indicated above, generate a structure in which dispersion of the valence and conduction bands is more pronounced than in organo-substituted materials.
